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Sir: 



I, Mark A. Bernick, hereby declare as follows: 

1. I am a citizen of the United States of America, and a resident of White 
Oak, PA. I have a Bachelor of Science degree in Physics from The University of Pittsburgh 
in Pittsburgh, Pennsylvania. I have over 25 years of experience in the field of magnetron 
technology. From 1988 until present, I have been president of Angstrom Sciences, Inc. 
where I have been engaged in magnetron research, product development, field services, 
engineering and corporate management. 

2. I am familiar with the subject matter of the above-identified patent 
application, including the amended claims. The claimed magnetron sputtering electrode 
arrangement utilizes a closed magnet arrangement comprised of a plurality of profiled 
magnets adapted for motion relative to a target having an outer edge thus allowing for the 
coating of a substrate with a material sputtered from the target composed of the material. 
Each of the profiled magnets include a contoured top portion having an apex positioned 
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beneath a target, wherein the apex of at least one of the profiled magnets is positioned 
adjacent to the outer edge of the target, such that a portion of the contoured top portion of the 
profiled magnet is at or extends beyond the outer edge of the target. The prior art does not 
disclose any profiled magnets in a rotary magnetron having a portion of an apex positioned at 
or extending beyond an outer edge of a target or the new and unexpected results associated 
with such design. 

3. The new and unexpected advantages associated with the use of profiled 
magnets in a rotary magnetron design as claimed extend beyond the known advantages 
associated with the use of these profiled magnets in non-rotary magnetron designs as 
disclosed in Exhibit A. For example, the use of profiled magnets in a non -rotary magnetron 
results in an increase in target utilization ranging from 30% to 40%, which is approximately a 
20% increase from the prior art magnetron designs utilizing flat magnets. However, the use 
of profiled magnets in a rotary magnetron results in an increase in target utilization ranging 
from 50% to 60%, which is far beyond the expected benefit of profiled magnets used in non- 
rotary magnetrons. 

4. The new and unexpected increase in target utilization is due to a 
number of factors, one of which is the reduction of "dark space" or non-active area on the 
target surface. For example, Fig. 1 of Exhibit B is an illustration of an erosion pattern of a 
target using flat magnets on a rotary magnetron design. Fig. 2 is an illustration of an erosion 
pattern of a target using the profiled magnets on a rotary magnetron design. As can be seen 
in Fig. 2, the dark space at the center of the target and at the ends are substantially smaller 
than the target shown in Fig. 1 . Specifically, the position of the end magnets where a portion 
of the contoured top portion is at or extends slightly beyond the outer edge of the target 
maximizes the spreading of the magnetic field lines over the entire surface of the target, thus 
reducing the amount of the dark space, particularly at the ends of the target. Exhibit C shows 
two photographs of the erosion pattern of a target utilizing the claimed magnetron 
arrangement. As shown, the erosion pattern is close to the edge of the target. 

5. The claimed magnetron arrangement also provides for a significant 
reduction in particulate contamination. Particulate contamination occurs primarily in the dark 
space wherein redeposition causes particles to flake off from the dark space and contaminate 
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the substrate. This reduction in dark space on the target translates into a reduction in the 
particulate contamination. 

6. Other new and unexpected advantages associated with the use of 
profiled magnets on rotary magnetron designs include the use of smaller target sizes in 
contrast to the size of the target for equivalent prior art (i.e., flat magnets) rotary magnetron 
designs. For example, an 8" circular target used on the claimed magnetron arrangement can 
achieve substantially the same amount of deposition as a 10" circular target used in a prior art 
rotary magnetron arrangement. This results in a 36% reduction in target area which translates 
into less chamber volume, less floor space and decreased target cost. 

7. Although it is known that the use of profiled magnets produce higher 
magnetics in non-rotary magnetron designs, the use of these profiled magnets in a rotary 
magnetron design resulted in either a 20% power reduction or a 20% increase in deposition 
rate in contrast to a comparable prior art rotary magnetron without profiled magnets. The 
power reduction translates into a 20% energy savings, and the increased rate translates into 
faster cycle times and higher pump speeds for the claimed magnetron arrangement. All of the 
above results far exceed any of the expected or known advantages associated with the use of 
profiled magnets in non-rotary magnetron designs. 

8. The claimed magnetron arrangement in the above-referenced 
application has enjoyed commercial success, with little to no advertising expense (e.g., less 
than $5,000.00). Up to the present, over 30 of the claimed magnetron designs have been sold 
to at least eight different customers in the past two (2) years. This represents over $400,000 
in sales. In all these cases, the claimed magnetron arrangements were purchased for the 
specific reason that they have a high target utilization, increased rate or energy savings 
because of the higher magnetics, decreased particulate contamination and reduced floor space 
compared to prior art rotary magnetron designs. Furthermore, the claimed rotary magnetrons 
are the only ones available in the marketplace. 

9. As can be seen from the considerable number of units already sold, the 
number of customers and the low advertising expenditures, the present customers are 
attesting to the advantages of the claimed magnetron arrangement thereby contributing to the 
substantial sales and commercial success of the present invention. 
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10. I further declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true, and 
further that these statements are made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment or both, under § 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 




Mark A. Bernick 



(Date) 
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Exhibit B 




FIG. 2 



Exhibit C 
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